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Nutrient analyses
For nutrient analyses 100 mL water were filtered in triplicate through bonnet syringe Minisart filters (0.45 µm pore size, Sartorius Stedim, Dandenong, Australia) to remove large particles, transported on ice and stored at -20 °C until analyses. The concentration of dissolved silica, ammonium, orthophosphate and the combined concentrations of nitrate and nitrite (nitrate/nitrite) were measured simultaneously every two weeks using a Lachat Quickchem Flow Injection Analyser (FIA) and carried out following published methods (Hansen & Koroleff 2007) .
Flow Cytometry
Total bacteria, virus-like particles (VLPs), cyanobacteria (Prochlorococcus and Synechococcus populations) and photosynthetic picoeukaryotes were enumerated using flow cytometry. From each sampling site, 1 mL water was collected in 6 replicates, 3 of them were fixed with 0.5 % gluteraldehyde (Proscitech, thuringowa, Australia) for bacteria and VLPs enumeration and 3 replicates were fixed with 2 % paraformaldehyde (Proscitech) for picophytoplankton. The samples were then flash frozen in liquid nitrogen and stored at -80 °C until analysis. For the enumeration of total bacteria and VLPs the samples were diluted 1:10 in TE buffer (10 mM Tris-HCl, 1mM EDTA, pH 8, National Diagnostics, Atlanta, USA) and DNA from the cells was stained with 2.5 % (w/v) SYBR I Green (Invitrogen, Carlsbad, USA). The samples were incubated at 80 C for 10 min and fluorescent marker beads (1 µL, Molecular probes, Eugene, USA) were added afterwards to all samples as an internal size and concentration standard prior to analyses which were performed using a FacsCanto (Becton Dickinson, San José, USA). Cyanobacteria and picoeukaryotes were enumerated from the samples based on Chl-a autofluorescence, marker beads were added to samples and samples were analyzsed on a FacsCanto as described previously (Marie et al. 1997) .
Phytoplankton identification
For phytoplankton identification and enumeration samples were filtered through 5 µm pore size Sterlitech mixed cellulose ester membranes (Sterlitech, Kent, USA). The cells on the filters were resuspended in a smaller volume of filtrate from the same sample. This suspension (1 mL) was then pipetted into a Sedgewick Rafter counting chamber and counted using a Zeiss Axiolab upright microscope equipped with bright-field and phase contrast optics (Carl Zeiss Microscopy, Thornwood, USA). The cells were identified up to the genus or species level based on their key taxonomic features (Tomas 1997 , Hallegraef et al. 2010 .
Sample collection
For small (< 10 µm) eukaryotes, 1 L water samples were collected in sterile polyethylene bottles and pre-filtered through 10 µm isopore membrane filters (Merck Millipore, Kilsyth, Australia) using a Millivac vacuum pump (Millipore, Billerica, USA). Samples were subsequently filtered using sterile syringes through 0.45 µm Sterivex filters (Merck Millipore). Then, 2 mL of Lysis Buffer (0.75 M sucrose, 50mM Tris-HCl, 40mM EDTA; pH 8.3) were added to the Sterivex filters prior to flash freezing in liquid nitrogen as described before (Marie et al. 2010) . Filters were then stored at -80 °C until analyses.
DNA extraction
For DNA extraction, Sterivex filters were thawed on ice and agitated for 20 min on a horizontal shaker. The Lysis Buffer containing DNA was then removed from the Sterivex filters using sterile syringes. DNA was then extracted as described previously (Balzano et al. 2012 ). In brief, lysozyme (2 mL, 20 mg/mL) and proteinase K (289 µL, 50 µM) were added to 2 mL of samples which were then incubated at 55 °C for 30 min. The Proteinase K was then inactivated at 70 °C for 10 min. 1.9 mL of 100 % molecular grade ethanol (Chemsupply, Gillman, Australia) was then added to the samples and DNA was precipitated from the samples using a cell and tissue DNA extraction kit and following the instruction provided by the supplier (Macherey-Nagel, Düren, Germany).
Sequencing
Sequencing was performed in two distinct Ion Torrent runs, for November 2012 and June 2013 samplings, respectively. Samples were shipped to Australian Genome Research Facility (AGRF, Brisbane, Australia) where they were pooled in equimolar amounts before sequencing. Sequencing was performed at AGRF using an Ion Torrent Personal Genome Machine (PGM, Life Technology, Mulgrave, Australia) provided with a 318 chip (Life Technology) and adapted for a maximum read length of 400 bp.
Bioinformatic pipeline
Sequence data were downloaded as 2 fastq files (one for run) and analysed using the (Guillou et al. 2013 ) and removed from the dataset using the command identify_chimeric_seqs.py and the UCHIME algorithm (Edgar et al. 2011) . Reads were then clustered using pick_otus.py with uclust algorithm (Edgar 2010). Reads were first grouped at 100 % similarity to remove singletons (every read that did not share 100 % identity with at least another read), and then clustered in 1321 distinct Operational Taxonomic Units (OTUs) based on 97 % similarity. The dataset was then rarefied to 16 855 reads using single_rarefaction.py and subsequently the number of OTUs decreased to 1204. The most abundant sequences were extracted from each OTU using pick_rep_set.py and then aligned using muscle (Edgar 2004) . The scripts filter_alignment.py and make_phylogeny.py were then used to cure the alignment and construct a phylogenetic tree, respectively with the method fastTree (Price et al. 2010) . The taxonomic affiliation of our representative set was inferred by comparison with the Protist Ribosomal Database (Guillou et al. 2013) using assign_taxonomy.py and the uclust algorithm (Edgar 2010) and taxa were summarised using make_otu_table.py and summarise_taxa.py scripts.
Rarefaction analyses were carried out using alpha_rarefaction.py with 100 steps and a maximum number of 16 855 reads per samples. Shannon, Simpson-Gini, Chao1 and phylogenetic diversity (PD) indices were calculated from 10 replicate OTU tables subsampled from our dataset using multiple_rarefaction_even_depth.py and our results were then averaged using collate_alpha.py.
To compare the distribution of the different OTUs in our samples we compiled a code to count the number of OTU shared between the same station, the same sampling season, the same salinity condition (low brackish < 10, high brackish 10-35, hypersaline >35), the same region (North and South lagoon). The code was compiled using R software (www.rproject.org).
We used the script beta_diversity.py to calculate the Bray-Curtis dissimilarities among our different samples as well as their phylogenetic distances based on weighted (relative abundance) UniFrac (Lozupone & Knight 2005) . Principal Coordinate Analysis (PCoA) was then carried out on our Bray-Curtis dissimilarities and UniFrac distances using principal_coordinates.py. We computed a similarity matrix based on Bray-Curtis similarities as well as weighted UniFrac distances and clustered the results with the unweighted pair group method with arithmetic mean (UPGMA) using the script jackknifed_beta_diversity.py.
Statistical analyses
To investigate the influence of environmental conditions and geographic distance on the β-diversity found for the small eukaryotes parameter we performed aMantel test using the vegan package. Small eukaryote dissimilarities (Bray-Curtis and weighted UniFrac) between our samples were compared with five matrices reflecting differences in temperature, salinity, geographic distance, environmental distance and large phytoplankton. Similarly to a previous study (Lepere et al. 2013) , the environmental data included temperature, salinity, pH (Table   1 ), nutrient concentrations (Table 2) as well as the distribution of bacteria, VLP, Prochlorococcus and picoeukaryotes measured by flow cytometry. Temperature, salinity, geographic distance and environmental data were standardised with the standard normal deviate equivalents (SNDE) as described previously (Pagaling et al. 2009) , with the equation SNDE = (x -mean of the raw data)/standard deviation of the raw data, where x represents the raw data for one sampling site. The Euclidean distances between our different samples were then calculated for these five parameters and compiled in distance matrices. Simple Mantel tests were then performed between the different matrices using the R package vegan (www.cran.r-project.org/web/packages/vegan/index.html) using 9999 permutations.
Ion Torrent data
Ion Torrent data consisted in 477,303 good reads > 230 bp with a phred quality score > 20.
The reads were truncated at 230 bp rather than using the entire V4 fragment length (~400) to recover a higher number of reads allowing a more detailed investigation of the microbial diversity in the Coorong. Both chimera and singletons were then removed from the dataset and overall 343,321 reads were recovered for the Coorong (Table 2) .
Methodological consideration
In the present study small eukaryotes (0.45 to 10 µm) were filtered from the Coorong Lagoon and analysed by PCR on the 18S rDNA gene followed by Ion Torrent sequencing. For each run, a different barcode was applied to each sample. Overall > 90 % of our reads were < 250 bp and a < 1 % of our reads were > 400 bp although an Ion torrent sequencing run based on 400 bp chemistry had been performed. Since our amplicons, which also included the barcodes and the adaptors, were too long (> 450 bp), a high proportion (> 90 %) of them could not be sequenced properly resulting in reads < 200 bp. These errors likely occurred during emulsion PCR (AGRF personal communication).
We selected 230 bp as a compromise between recovering a high number of reads and recovering reads long enough for taxonomic analyses. Although the V4 region is 400 bp long (Logares et al. 2012 ) and most studies use longer reads, V4 sequences as short as 200 bp have been successfully used for analyses previously (Behnke et al. 2011) . Only 40 953 reads were > 350 bp whereas using a threshold of 230 bp we recovered 343 321 reads. The truncation of our reads at 230 bp might have led to an underestimation of our microbial diversity, especially at lower taxonomy levels, since rDNA sequences from distinct but closely related taxa might share higher identical DNA sequences over short fragments. To investigate the effect of the truncation on our taxonomic results we extracted from our initial dataset our reads > 350 bp and analysed them following the same steps as for our > 230 bp reads. These steps consist in (1) removal of chimera, homopolymers-containing sequences and singleton, (2) OTU picking at 97 % identity, and (3) taxonomy analyses against Protist Ribosomal Database using uclust (Edgar 2010). The taxonomic composition inferred from our reads > 350 bp does not differ significantly from that obtained in our study (Supplementary Figure S3) , at least at the phylum level.
Ion Torrent, as well as other high-throughput sequencing platforms are usually more prone to errors compared to Sanger sequencing. As a consequence most studies based on these platforms analyse diversity at identity threshold lower than 100 % and remove singletons, which are more likely to results from sequencing errors. Insertions and deletions rates as high as 1 % were recently reported for Ion Torrent (Bragg et al. 2013) . As a consequence we first removed all our singletons based on 100 % identity and then grouped our reads in OTUs based on 97 % similarity. We did not investigate the diversity of our sequences at an identity > 97 % because above this threshold some 'unique' sequences might result from sequencing errors.
In environmental studies Ion Torrent amplicon sequencing has been previously applied on the ITS operon of the rDNA to investigate fungal communities in soil (Brown et al. 2013 , Geml et al. 2014 ) and plant tissues (Kemler et al. 2013) , as well as to investigate prokaryotic 16S rDNA diversity in permafrost (Frank-Fahle et al. 2014) , rhizosphaere (Yergeau et al. 2014) and mines (Khan et al. 2013) . In all these studies the authors used 100 bp to 300 bp Ion Torrent chemistry since they were targeting fragments shorter than the V4.
Ion Torrent has been also recently used to sequence the metagenome of a saline desert (Pandit et al. 2014) .
